This report is based on 215 cases (278 hips) treated by vitallium mould arthroplasty and reviewed 12-20 years after operation. The results have been assessed either by postal questionnaire or by follow up at a special hip clinic. Most of the cases were of primary osteoarthritis and the remainder of secondary osteoarthritis due to a variety of causes, but some cases of ankylosing spondylitis and rheumatoid arthritis with ankylosis have been included in this series. Sixty-three cases were bilateral and 152 unilateral; 83 were male and 132 female.
Smith-Petersen Mould Arthroplasty of the Hip: Results after 12-21 Years by W Alexander Law OBE MD FRCS and Alexander Manzoni MD (London Hospital, London El) This report is based on 215 cases (278 hips) treated by vitallium mould arthroplasty and reviewed 12-20 years after operation. The results have been assessed either by postal questionnaire or by follow up at a special hip clinic. Most of the cases were of primary osteoarthritis and the remainder of secondary osteoarthritis due to a variety of causes, but some cases of ankylosing spondylitis and rheumatoid arthritis with ankylosis have been included in this series. Sixty-three cases were bilateral and 152 unilateral; 83 were male and 132 female.
The indications for mould arthroplasty were pain, a fixed flexion deformity with limp, and progressive difficulty in daily activities together with radiographs showing progressive disease of the femoral head and acetabulum. Before embarking on this type of operation the body weight and psychological state of the patient must be carefully considered.
In all the cases the operative technique was essentially that of Smith-Petersen. Whenever possible, if both hips were affected, the operation was carried out on both at one session. It was found that by this means better movement was obtained and rehabilitation time shortened.
Results
Post-operative grading was determined under three headings: (1) Pain.
(2) Performance.
(3) Independence.
Pain: Increasing pain occurred in 1 -6 %.
Performance: In 44-6 % there was 90 degrees of flexion at the hip-joint, but in 16 % a reduction of mobility had occurred after many years, sometimes accompanied by pain but more often related to advancing years. Of the unilateral cases 75 % could walk fair distances, use public transport, drive a car and go to work. In 42-6 % gradual shortening of the leg occurred; this did not appear to have any relationship to increased pain or loss of mobility.
Independence: Of the patients over 75 years old who had been dependent on their neighbours prior to operation 85 % became independent. They were able to use the bath, dress themselves and climb stairs. Some could play golf and drive a car.
Radiographs: In some patients these showed impingement of the cup on to the broader base of the intertrochanteric line. The joint space was well preserved even after twenty years, although in some there was increased density of the acetabular roof. There was no late reaction in the soft tissues from the vitallium moulds which were well tolerated even up to twenty-one years. One specimen from a patient who had had bilateral cups for twenty years showed fibrocartilage covering the femoral head confirmed by histological examination. These long-term results show that by vitallium mould arthroplasty a high percentage of cases obtain relief of pain, with restoration of reasonable mobility and correction of deformity. It has been shown that when the femoral head of the puppy is infarcted, in most animals it will progress through a series of changes leading eventually to skeletal norimality. In these dogs the first stage of recovery consists of proliferation of the cartilaginous component of the femoral head, followed by revascularization of the bone, and thereafter replacement of the infarcted bony nucleus by creeping substitution and conversion of the proliferating articular cartilage into bone by endochondral ossification. Freeman & England (1969) suggested that the radiological changes in these dogs were reminiscent of those cases of Perthes' disease in man in which the eventual outcome is an essentially normal femoral head.
Studies of Articular Cartilage
In this study we have been concerned with the cause of deformation in those femoral heads where it occurs. We believe that several mechanisms may lead to deformation, but here we shall discuss only one hypothesis, namely, that there is some disturbance in the cartilaginous portion of the femoral head.
We shall show that some cartilage may die, and speculate that it may then either deform, ulcerate or prove unossifiable, so that when endochondral ossification occurs in healthy areas of cartilage following revascularization the bony head is also inevitably deformed.
Adult articular cartilage is, for practical purposes, entirely dependent on the synovial route for its nutrition, but in the adolescent, in whom a calcified zone is absent, a nutritional route is open via the subchondral bone (Maroudas et al. 1968 , Hodge & McKibbin 1969 . However, the extent to which this potential route is in fact used remains a matter of speculation.
Clearly, in the infarcted femoral head of the puppy, only the synovial route is available for nourishing the articular cartilage. If this cartilage is normally to some extent dependent upon the bone blood flow, it might be -expected that nutritional disturbance could be demonstrated in it after infarction of the femoral head, particularly in the basal zones. Curran & Gibson (1956) and other workers have shown that the fixation of labelled sulphate (35S) in cartilage is a measure of chondroitinsulphate synthesis by cartilage cells and, therefore, an excellent way of testing the viability of the chondrocytes. This fact has been used to study chondrocyte uptake of 35S (after suitable elution of unbound isotope), radiochemically and by microradiographs (Collins & Meachim 1961) .
These studies can be carried out in vivo, by injection of the isotope, or in vitro. In the latter case a suitable medium must be used to maintain chondrocyte activity.
Materials: Eight mongrel puppies aged between 8 and 10 weeks and weighing 2-5-3;5 kg were used in this study.
Method: The right femoral head was infarcted in each case, using the method described by Freeman & England (1969) . The animals were sacrificed at 3 or 4 weeks after operation and both femoral heads, immediately after removal, were placed into Weymouth's nutrient medium (No. MAB 87/3 -a slight variant of Weymouth's original medium, No. MB 752/1) (Gorham & Weymouth 1965) , containing 50 ,Ci of 35S per 20 ml of medium, the medium being stirred for six hours at 37°C.
To elute the unincorporated 35S, the heads were washed in normal saline and immersed for a further 2 hours in isotope-free medium and stirred at 37°C. They were then washed again with saline and stored overnight in normal saline at 4°C. Finally the specimens were fixed in formol-saline, decalcified and sectioned.
Autoradiographs and stained sections using either hiematoxylin and eosin or toluidine blue were prepared from both femoral heads. Tolui-dine blue stains mucopolysaccharides in the matrix in a semi-quantitative fashion, the densityof the blue stain reflecting the amount present ( Fig  IA) . To haematoxylin and eosinthe nuclei ofnormal chondrocytes are basophilic. In a normal autoradiograph, two zones are visible in articular cartilage. Superficially there is less uptake of sulphur 35; deeply there is a markedly increased uptake, particularly in the basal zone ( Fig IB) .
Findings
(1) In 4 specimens at 3-4 weets following infarction no gross histological abnormality was observed in the cartilage of the femoral head.
(2) In 4 further specimens abnormalities were noted in the articular cartilage; it is with these that this paper is particularly concerned. These changes range from complete failure of 35S uptake in the basal layers, as seen in the autoradiograph, in the presence of essentially normal histology, to cartilage death involving the whole thickness of the articular cartilage.
The first of these changes was observed in a femoral head taken four weeks after infarction. This showed a segment of the basal zone with some loss of toluidine blue staining but no gross abnormality (Fig 2A) . There was also some loss of staining of nuclei in the basal zone with haematoxylin and eosin. The autoradiograph of this specimen, however, showed complete absence of 35S uptake throughout the basal layers ( Fig 2B) . A more marked change was seen in a specimen taken 3 weeks post-operatively. This displayed cell death and unequivocal matrix changes in the basal layer of the articular cartilage in hlematoxylin and eosin and toluidine blue preparations: there was nuclear eosinophilia and loss of metachromasia from the matrix ( Fig 3A) . The autoradiograph demonstrated total failure of the basal cells to synthesize mucopolysaccharide sulphate, but the overlying cartilage showed normal chondrocytic activity ( Fig 3B) .
Finally, a specimen taken 3 weeks postoperatively showed a full-thickness area of dead cartilage, sharply demarcated from normal tissue, which extended in a conical fashion to involve a more extensive area of the basal rather than the superficial zone ( Fig 4A) . Circular groups of chondrocytes formed in the immediate vicinity of the infarct. The autoradiograph confirmed the absence of metabolic activity in the dead cells ( Fig 4B) , but the circular 'clumps' of chondrocytes, on the contrary, were active.
Comment
The cartilage covering some infarcted heads in this study was, if not perfectly normal, at least apparently healthy. In contrast, in 4 specimens out Section ofOrthopadics of 8, lesions were seen in the overlying articular cartilage, ranging from a failure to take up 35S in the basal zone, to cell death and autolysis of the matrix in the full thickness of the tissue. We regard these as examples of sequential changes in a progressive pathological process. We interpret the findings, in the case of the specimen showing failure of basal uptake of 35S, as evidence of the presence of a metabolic abnormality in the basal chondrocytes, in the absence of gross histological changes in the cells themselves or in the matrix. In the next specimen described we believe that the basal cells were dead. Loss of metachromasia on the section stained with toluidine blue, which we interpret as being due to autolysis of mucopolysaccharides, had occurred, but only in the uncalcified articular cartilage; the calcified cartilage beyond the ossification front had retained its toluidine blue staining.
The final specimen showed a full thickness 'infarct', with evidence of cell death on the autoradiograph and hEematoxylin and eosin stains, Fig 4 Sections offemoral head 3 weeksfollowing infarction. A, toluidine blue stain; afull-thickness central infarct, extending downwards to the basal zone in a conicalfashion, is clearly seen; x 6. B, autoradiograph showing one side ofthe conical infarct; the clumps ofchondrocytes, at the edge of the infarct, are active; no activity ispresent in the infarcted zone, but there is virtually normal uptake ofisotope in the uninfarcted area; x 12 and autolysis of the matrix on the toluidine blue stain. The presence of 'clumps' of chondrocytes adjacent to the 'infarct' was a finding of particular interest whose significance is being investigated.
Conclusion
This series of experiments has not been continued long enough to demonstrate bony deformity. However, it may be speculated that the lesions observed in the articular cartilage might lead to bony deformity in one of two ways:
(1) It is reasonable to infer that where chondrocyte death has been followed by autolysis of matrix and loss of mucopolysaccharide, the cartilage will be softer than normal, since a direct relationship has been demonstrated by between the compressive stiffness and mucopolysaccharide content of articular cartilage. Thus dead cartilage might be more liable to deform or even to ulcerate than normal cartilage. Endochondral ossification occurring in a femoral head in which the cartilage was deformed or ulcerated would be bound in turn to result in bony deformity.
(2) It is possible that endochondral ossification would fail to occur in dead cartilage. Such failure of normal ossification would again lead to eventual bony deformity. Thus these changes, if they occur in man, would account for deformation of the femoral head in some cases of Perthes' disease. The changes described appear to originate in the basal layer, which is precisely the location expected if this lesion had a nutritional basis.
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This work, therefore, supports the belief that the subchondral route is an important source of nutrition in adolescent articular cartilage (at least in the hyperplastic cartilage in these preparations), since the synovial route appears, sometimes, to be inadequate for the nourishment of the basal zone. Following the studies of Dixon & Grant (1964) , the condition of acute synovial rupture of distended joints has become widely recognized by rheumatologists and orthopedic surgeons, and the tendency for it to mimic deep calf vein thrombosis (DVT) has become apparent (Good 1964 , Dixon & Grant 1964 , Tait et al. 1965 , Hall & Scott 1966 , Perri et al. 1968 ). However, the number of cases reported in the English literature is less than 30.
Acute Synovial
It is possible that the true incidence of acute synovial rupture of the knee is higher than this might suggest, as cases are misdiagnosed as deep vein thrombosis. Six such patients presented at The London Hospital in one year. 'Present address: College ofPhysicians and Surgeons of Columbia University, NewYork, NY 10032, USA Case Reports Case 1 A 44-year-old business man with a five-year history of rheumatoid arthritis controlled by salicylates had an exacerbation of symptoms, with swelling and increase in pain of the knees and shoulders for two months prior to admission with a diagnosis of DVT ofthe left calf.
Whilst walking, he had experienced a sudden sharp pain in his left knee, which on examination was tender and 2-5 cm greater in circumference than the right side. Both knees were slightly swollen, also the left ankle. Homan's sign was positive on the left. Arthrography (Fig 1) showed that contrast medium extravasated from the synovial cavity into the calf, indicating the presence of synovial rupture. The knee and calf were firmly bandaged and the patient sent home. Effusions were still present six months after the initial rupture and a further arthrogram was performed (Fig 2) . This showed a small amount of contrast medium extending from the joint into a localized, well-demarcated sac behind the knee, but not now going down into the calf. Clinically, there was no cyst or swelling present at this time.
Case 2 A 58-year-old woman had for twelve years suffered from rheumatoid arthritis, which was fairly well controlled on prednisone 2-5 mg daily although she had painful swollen knees for three years. Two months before admission, following an unusually heavy amount of housework, she suddenly noticed pain in the left calf and ankle. A few hours later her leg became swollen and discoloured and DVT was diagnosed. A short course of diuretics was given and the symptoms subsided after a few days. On the day of admission she had another acute pain in her left calf
